T he demands made by most industries on the visual requirements of workers are usually high. Improved technology has not lessened visual requirements; on the contrary, innovations such as miniaturization of electronic parts, television monitoring of assembly line products, and color coding of manufacturing steps have all done their part to increase these demands. The nurse working in an industrial environment will frequently be confronted by employees with various eye complaints. In addition, she may find herself taking part in pre-employment examinations and screening programs which require evaluation of the eyes and visual performance. Each of these opportunities can provide the nurse with the occasion to call upon her fund of information about the eyes and perhaps to initiate certain steps to establish a diagnosis or even to begin a treatment.
Only infrequently does a patient come to the nurse's or physician's office complaining of a disease. Almost always, he appears because he is bothered by something, such as pain or loss of vision. The examination may yield certain findings, such as a superficial foreign body, or hemorrhage within the eye. It is the interpretation of the subjective and objective aspects of the disorder (symptons and signs, respectively) that lays the groundwork for the establishment for diagnosis. Only then can treatment be initiated intelligently.
The purpose of this presentation is to describe some of the most common symptoms and signs of ocular disease, and to provide the basis for their interpretation by the industrial nurse. Industrial Nurses, San Antonio, Texas, February 20, 1971 . Occupational Health Nursing, May 1971 
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Symptoms of Ocular Disorders
The eye, together with the visual pathways in the brain, provides the means for the complex sensation of sight. Since structure and function go hand-in-hand, it is not surprising that most eye diseases produce some disturbances of vision.
One of the simplest ways of characterizing visual function is by testing visual acuity. This is done with the familiar vision chart, where the patient is asked to read, with each eye separately, the smallest line that he can see. This is usually done at a distance of 20 feet, and if the patient has glasses for distance vision, they should be worn during this test. If the patient does not perform normally on this test with each eye, it may be because that eye is not focusing properly. A simple test to determine this can be performed by making a I mm. diameter pin hole in a cardboard card, and asking the patient to view the test chart through it. If the visual acuity has been improved in this way, the problem can be considered to be merely an optical one, and correcting eye glasses may be indicated. However, if vision is not improved using the pin hole, then the difficulty is almost certainly due to a disease process. The pin hole test should be part of every nurse's armamentarium, so that she can better evaluate eye problems. . Patients may have normal visual acuity, but can be hampered seriously by a loss of peripheral, or side. vision. Such individuals would be a danger to themselves and others if driving an automobile, working near wheeled traffic, and in many other similar situations. Although patients rarely complain about difficulties with their visual fields, this problem should be suspected if the individual tends to bump into things, or in other ways "not see where he is going." Peripheral vision is much more important 7 SIGNS AND SYMPTOMS OF OCULAR DISEASE continued than good visual acuity in this regard. A rough test of the visual fields can be made by testing one eye at a time with the patient looking straight ahead and the examiner moving a wiggling finger from the outside toward the center of the patient's gaze until it can first be seen. Any suspected abnormality should be followed up by an ophthalmologist, who can then perform a much more detailed evaluation of the visual fields.
In addition to visual acuity and visual fields, there are many other aspects to visual function. These include color vision, the ability to adjust to dim illumination, and depth perception. Many occupations place heavy demands on workers for these visual attributes as well, and the nurse may be required to become familiar with the specialized tests required to evaluate them. However, for the most part, patients with visual symptoms in these areas are best managed by referral to an ophthalmologist.
Eye pain can usually be classified as either superficial or deep in nature. The patient with superficial eye pain usually complains of scratchiness, often described as a feeling of "sand in the eyes." Deep pain is more intense and usually not localized to any part of the eye. In fact, it may appear to come from behind the eyeball or it may be referred to the eyebrow area. Superficial eye pain is usually associated with relatively minor external problems such as a superficial foreign body or inflammation of the eyelids or conjunctiva. Deep pain, on the other hand, is usually a symptom of internal eye diseases, and these may range from glaucoma to penetrating injuries.
Abnormal eye secretions include excessive tearing, or discharges consisting of mucus or pus. These discharges have a tendency to accumulate on the eyelids and eyelashes and to become dried and caked. They may be seen with infections or allergies, and patients frequently complain that their eyelids are stuck together upon arising. 
Signs of Ocular Disorders
A great deal can be learned about the eye and orbit simply by close inspection with a good flashlight. In addition, a magnifying lens, either hand-held or worn as a loupe, provides the examiner, physician or nurse, with the means to inspect minute abnormalities or perform delicate maneuvers. It is not practical or necessary for an industrial nurse's office to be equipped with anything more elaborate. All of the signs which will be described below (except for increased eye pressure) can be elicited in this way.
Disorders of the orbit or eye socket can produce secondary changes in the eyeball which is contained by it. Tumors or collections of inflammatory cells, as are found in the orbit in thyroid disease, may produce bulging forward of the eyes. This is known as exophthalmos (Fig.  I) , and if pronounced, may progress to the point where the eyelids no longer fully cover the eyes in blinking or in sleep. Exposure and drying of the delicate ocular tissues can result. The opposite of exophthalmos, enophthalmos, results when there is a loss of normal orbital tissue. For example, with orbital fracture, some of the soft tissues of the orbit may become herniated into the bony defect. The eye develops a "sunken in" appearance as a result (Fig. 2) .
The "black eye," or periorbital hemorrhage, often regarded humorously, is no joke. The kind of contusion required to produce this appearance may have damaged the eyeball and vision at the same time. Since the eyelids are frequently swollen shortly after such an injury, damage to the eye may not be appreciated immediately. However, it should always be suspected.
The eyelids serve to protect the eyes and to wipe a smooth layer of tears over the clear cornea in the same way that a windshield wiper permits good visibility during the rain. Drooping of the upper lid (ptosis) or swelling of the eyelids as a result of infection or trauma, can actually interfere with vision ( Fig. 3 ). If the lower eyelid is turned outward, tears cannot make their way into the tear passages and end up streaming down the patient's cheek (Fig. 4) . On the other hand, if the eyelid margin is rolled inward, the eyelashes can rub the surface of the eye and produce irritation and even eventual scarring and blindness (Fig. 5) .
Sty is a common condition resulting from infection of the glands around the eyelash roots (Fig. 6 ). Patients with a sty complain of pain, redness and swelling of the eyelids. Careful inspection will often reveal that a tiny abscess is forming. Chalazion is a chronic inflammation of the oil glands of the eyelids and occurs as a painless lump away from the eyelid margin (Fig. 7) . Usually, the patient's only complaint is the presence of a small hard bump in the eyelid.
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The conjunctiva is a transparent mucus membrane that covers the inner surface of the eyelids and the front surface of the eyeball, up to the beginning of the clear cornea. It overlies the white sclera, and vascular congestion in the conjunctiva is marked by the appearance of a red eye. Many kinds of irritants can produce a conjunctivitis or conjunctival inflammation including bacterial infections, allergies, and virtually any chemical substance. Discharge with mucus and/or pus is a feature of nearly every kind of conjunctivitis (Fig. 8) . Nurses have a special responsibility in recognizing situations where chemical substances, smoke, fumes, dust, and other irritants are producing frequent or serious episodes of conjunctivitis in their work situations, and this should be called to the attention of appropriate management personnel.
The lacrimal apparatus includes the tear gland and the tear drainage mechanism. Excessive tearing may be due to either the production of too many tears or to poor drainage. Irritating fumes can be responsible for excessive tearing. Infections in the tear sac or in the other portions of the drainage mechanism may lead to tearing as the result of obstruction, even when normal quantities of tears are being produced. Tearing is considered abnormal when the patient finds it necessary to wipe away tears even while indoors. The nurse many have a key role in determining whether environmental factors are responsible for this condition.
An inadequate supply of tears may lead to a condition known as "the dry eye." This may be accompanied by excessive mucus production as well as by conjunctival congestion (Fig. 9) . It is not an uncommon condition in middle-aged females and is easily treated with "artificial tears," at least in its mild forms.
The cornea, resembling a watch glass, not only protects the internal tissues of the eye, but serves as an important optical component to refract the rays of light entering the eye. Despite the protective efforts of the eyelids, the cornea may be vulnerable to chemicals and foreign bodies which might produce scarring and a loss of transparency (Fig. 10) . Every nurse knows the importance of copious irrigation for the treatment of chemical burns of the cornea, and should take an active role in seeing that adequate kinds and numbers of devices for irrigation are available in work situations wherever they might be needed. Here, time is all-important, and a few seconds easier access to an irrigator may avert a lifetime of visual damage (Fig. II) .
Whenever the cornea is inflamed, there is nearly always associated congestion of the conjunctiva. Conversely, conjunctival redness may be due to corneal irritation and the cornea should be inspected carefully in every patient with a red eye. A small superficial foreign body can often be responsible for what might have been mistaken for conjunctivitis ( Fig. 12) .
Extraocular muscles move the eye into different positions of gaze, and ordinarily are well-coordinated between the two eyes. Imbalance between the eye muscles may lead to obvious misalignment of the eyes, or strabismus (Fig. 13 ). This is most often seen in childhood, but may develop in adults as well. It is a much more serious condition when found in adults and these patients 'should always be referred for complete ophthalmological evaluation. Ptosis, which was mentioned above, may be the result of a neuromuscular disorder affecting either of the muscles that raise the upper eyelid. Again, this is usually a serious finding and indicates the need for further study.
Glaucoma is the condition where increased intraocular pressure results in changes in the peripheral visual field. There are many forms of glaucoma. Some forms are acute, where there is a sudden loss of vision, deep ocular pain, clouding of the cornea, and conjunctival congestion; other forms are chronic where the victim is scarcely aware of the problem until the visual fields have become shrunken to a minute central area. In fact, it is this latter form of chronic glaucoma that is the most common. Only the routine testing of intraocular pressure, tonometry, can serve to detect the condition (Fig. 14) . For this reason, screening for glaucoma is performed in many communities, and even as part of a pre-employment examination for some industries. The nurse who wants to be truly progressive in ;~.,;
.: ,-' '--~~i' . . .. " -' . ' . . . ...'.,' '-~\";'" , t ','. ,,",n.' -, . :.. • .:.--e developing a comprehensive health program might consider extending this to glaucoma detection. Tonometry is a simple test performed with a relatively inexpensive device. Many patients with glaucoma have reason to be thankful that their condition was discovered early enough to prevent the irreversible visual damage that develops late in the disease.
The anterior portion of the inner eye is accessible to view with the flashlight. For example, a hemorrhage within the eye may leave a collection of blood in the anterior chamber, between the cornea and iris. This kind of hemorrhage, called a hyphema, frequently settles into a layer and may appear to be a fairly benign condition (Fig.  15 ). However, rebleeding may occur several days following the initial injury, and this is often more severe than the initial hemorrhage. Patients with hyphema are nearly always admitted to the hospital by the ophthalmologist and observed carefully.
Cataract is the clouding of the lens of the eye. The lens located behind the iris, is visible through the pupil, or opening in the iris. Since the lens is normally clear, it is ordinarily invisible. The presence of a white pupil usually means that there is a cataract (Fig. 16 ). Most often, cataract is a slowly progressive condition in older people. However, blunt and sharp injuries to the eye may produce cataract at any age, and this may occur within hours following trauma.
The vitreous is the clear, jelly-like substance, the consistency of raw egg white, that fills most of the interior of the eye. Normally, it transmits the light which is being focused on the retina. Opacities of any kind can interfere with this function and result in visual symptoms. The most 12 Fig. 16 . Cataract presenting as a white pupil. common vitreous opacity is hemorrhage. This may be the result of trauma but may also be seen accompanying retinal detachment. Patients with multiple small hemorrhages in the vitreous may complain about the sudden appearance of "floaters." Patients with such floaters or other signs which suggest a cloudy vitreous should be referred to an ophthalmologist without delay.
The retina is a remarkable piece of tissue. It lines the interior of the eye and transforms the images focused on it into messages which can be then transmitted, via the optic nerve, to the brain to produce the sensation of vision. Disorders of both the retina and optic nerve, therefore, are accompanied by visual symptoms. The nurse will not be able to conduct the kind of examination necessary to differentiate between the diseases of the vitreous, retina, and optic nerve because the use of the ophthalmoscope is required for this purpose. However, she may suspect that there is a problem in this area if she finds abnormal visual acuity which is unimproved using the pin hole method.
Conclusions and Summary
A minimum amount of information is all that is required for the industrial nurse to serve an invaluable role in the prevention, evaluation, and treatment of many eye disorders. She should be able to determine which conditions can be studied effectively and managed in her own office, and recognize those which require referral to an ophthalmologist. In addition, she may wish to consider ways of widening the scope of her company's health care services so as to include sight conservation programs, with pre-employment testing of vision and glaucoma detection.
